Anomalous origin of the right coronary artery with an interarterial course and intramural part  by Fuglsang, Simon et al.
CASE  REPORT  –  OPEN  ACCESS
International Journal of Surgery Case Reports 14 (2015) 92–94
Contents lists available at ScienceDirect
International  Journal  of  Surgery  Case  Reports
j ourna l h om epage: www.caserepor ts .com
Anomalous  origin  of  the  right  coronary  artery  with  an  interarterial
course  and  intramural  part
Simon  Fuglsanga,∗, Johan  Heiberga,  Jørgen  Bygb, Vibeke  Elisabeth  Hjortdala
a Department of Cardiothoracic and Vascular Surgery, Aarhus University Hospital Skejby, Denmark
b Department of Cardiology, Hospital of Southern Jutland, Denmark
a  r  t  i  c  l e  i  n  f  o
Article history:
Received 20 April 2015
Received in revised form 16 July 2015
Accepted 18 July 2015







a  b  s  t  r  a  c  t
INTRODUCTION:  An anomalous  origin  and  course  of  the  right  coronary  artery  (RCA)1 is a  very  rare  con-
genital  anomaly  that  can  be fatal  if it remains  undiscovered.
PRESENTATION  OF  CASE:  In this  case  report,  we  present  a patient  with  a  one-year  history  of  exercise-
induced  angina  and  dyspnea  caused  by anomalous  origin  of  the RCA  from  the  left  sinus,  and  anomalous
course  between  the  aorta  and  the pulmonary  artery.
DISCUSSION: Possible  mechanisms  of this  disease’s  symptomatology  are  compression  of the  RCA between
the  aorta  and  the  pulmonary  artery  in its anomalous  inter-arterial  course,  and  squeezing  of the  RCA  in
the proximal  intramural  part.
CONCLUSION:  In this  report,  we  present  some  unique  images  of  the RCAs  course,  which  contribute  to  the
understanding  of this  disease’s  symptomatology.  The  patient  successfully  underwent  surgery  with  Right
Internal Mammary  Artery  to RCA  (RIMA–RCA)2 bypass  with  complete  remission  of all  symptoms.
© 2015  The  Authors.  Published  by  Elsevier  Ltd. on behalf  of Surgical  Associates  Ltd.  This  is an  open
access  article  under  the CC BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction
An anomalous origin of the right coronary artery from the left
sinus of Valsalva is a rare congenital anomaly found in approxi-
mately 0.1% of patients undergoing angiography [1]. The anomalous
inter-arterial course in found is 99% of patients with anomalous RCA
[2]. The clinical manifestations are highly variable, and the condi-
tion has been associated with sudden cardiac death, myocardial
ischemia, syncope, but it is mainly clinically silent [3,4].
2. Presentation of case
A 39-year-old woman with a one-year history of exercise-
related angina, dyspnea, and palpitations was referred to our
clinic. The patient had not experienced dizziness or syncope/near-
syncope, and she had no risk factors for atherosclerosis.
Echocardiography was normal but coronary angiography revealed
anomalous origin of the right coronary artery, departing indepen-
dently from the left coronary Sinus of Valsalva, close to the origin
of the left coronary artery. The proximal part of the RCA seemed to
be coursing intramurally in the aortic vessel wall before running
1 RCA = right coronary artery.
2 RIMA–RCA = right Internal mammary artery to right coronary artery.
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between the aorta and pulmonary artery (Figs. 1 and 2). A
positive ischemia test was performed on an ergometer bicy-
cle and Positron Emissions Tomography–Computed Tomography
(PET–CT)3 showed stress-induced ischemia of the myocardium
supplied by the RCA.
A RIMA–RCA bypass was made with no complications and the
patient was  discharged 4 days later. At the 6-week follow-up the
patient’s symptoms had subsided completely.
3. Discussion
As described, coronary anomalies have been associated with a
wide range of cardiac symptoms; however, the mechanisms behind
the symptoms are poorly understood. Pinching of the anomalous
RCA between the aorta and the pulmonary artery caused by the
increased cardiac output during exercise has been proposed [5].
Also, an intussusception of the initial part of the RCA in the aortic
wall, resulting in an intramural part, may  make it vulnerable for
compression by the expanding aorta on increased cardiac output
[3].
Up to one-third of sudden cardiac deaths in the young popula-
tion are caused by coronary anomalies, and especially an intramural
and inter-arterial course, as suspected in this case, is associated
with the severe symptoms [6,7]. An early diagnosis is crucial [8].
3 PET–CT = positron emissions tomography–computed tomography.
http://dx.doi.org/10.1016/j.ijscr.2015.07.018
2210-2612/© 2015 The Authors. Published by Elsevier Ltd. on behalf of Surgical Associates Ltd. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
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Fig. 1. Computer tomography showing the origin of the RCA. The RCA departing from the left coronary sinus close to the pulmonary artery with a course anteriorly to aorta.
Normal morphology of the left coronary artery.
Fig. 2. 3D reconstruction of a Computed Tomography image showing an anomalous origin and course of the RCA.
Table 1
Key case series.
Paper Coronary artery anomaly Inter-arterial
course
Intramural part Symptoms Management strategy
[11] The left coronary artery




Creation of a neo-ostium in the left
coronary sinus, and patch angioplasty
using pulmonary arterial wall tissue
[12] The right coronary artery
originating from the left sinus
of Valsalva
Yes No Chest pain Surgical approach using the right
gastroepiploic artery as coronary
bypass graft
[13] The left coronary artery
originating from the right sinus
of Valsalva
Yes No Exercised-induced chest pain
and presyncopal symptoms
Increase of the distance between the
main pulmonary artery and the aorta
by mobilization of the pulmonic root
and pulmonary bifurcation
[14] The right coronary artery
originating from the left sinus
of Valsalva
Yes Yes Chest pain and dyspnea on
exertion
Stenting of the proximal intramural
part of the RCA using percutaneous
coronary intervention
[15] The right coronary artery
originating from the left sinus
of Valsalva
Yes No Exercise-induced chest pain
and dyspnea
Beating heart coronary ostial
translocation with an anastomosis
assist device
This case report describes a rare condition with a potential fatal
outcome, and thereby underlines the importance of early aware-
ness of the condition. Also, it is absolute essential to optimize the
image information about the aorta annulus anatomy with indi-
vidualized projections. In this case we analyzed the images using
‘Toshiba Aquilion One’ software, and were moreover, we are able
to present unique images of the RCAs entire course demonstrat-
ing its vulnerability between the aorta and the pulmonary artery.
Different management strategies have been used, but recently the
primary strategy has shifted from medical observation to surgical
treatment, however still depending on the symptoms [9]. Among
the surgical techniques used are the bypass graft surgery, reim-
plantation of the coronary ostium, unrooﬁng technique, and direct
translocation of the pulmonary artery [10]. Some of these symp-
toms and management strategies from other case series have been
highlighted in Table 1.
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